Heterologous expression and genetic engineering of the tubulysin biosynthetic gene cluster using Red/ET recombineering and inactivation mutagenesis.
Although the tubulysin (tub) biosynthetic gene cluster has been located in two myxobacterial strains, it appears in both cases to be incomplete as obvious candidates for acyl transfer and oxidation functions are lacking. Here, we report the engineering of a heterologous expression system for the tub biosynthetic pathway from strain Cystobacter sp. SBCb004. The entire tub core cluster was reconstituted from two cosmids using Red/ET recombineering and heterologous expression achieved in strains Pseudomonas putida and Myxococcus xanthus. Availability of the heterologous expression system and the natural producer strain SBCb004 provided a platform for the functional investigation of various biosynthetic genes by targeted inactivation. In addition, BLAST analysis of SBCb004 genome data was used to identify multiple candidate monooxygenases, whose involvement in tubulysin assembly was evaluated using a combination of knockout mutagenesis and heterologous expression.